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Description 

Technical Field 

[0001 ] The present invention relates to a method for 
forming images by engraving through sand blasting or 
by etching with chemicals, for instance, solutions of 
etching agents through an image-carrying mask such 
as picture images, patterns or letters on the surface of 
materials to be processed such as glass, stone, pottery, 
metals, plastics, wooden materials and leather as well 
as a photo-sensitive laminate film for use in making 
such an image-carrying mask. 

Background Art 

[0002] Conventionally known methods for process- 
ing the surface of a material such as glass, a metal or a 
plastic by engraving images on the surface comprise 
the steps of first forming a resist layer, in the form of 
images, on the surface of a material to be processed 
and then subjecting the entire surface inclusive of the 
surface of the resist layer to sand blasting to thus 
engrave the surface on which any image is not present 
and to thereby form the images thereon. When the 
material to be processed is glass, a treatment of the sur- 
face with hydrofluoric acid can be substituted for the 
sand blasting treatment and thus desired images can be 
formed on the surface through engraving and/or etching 
of the surface portion on which any image is not 
present. On the other hand, when the material to be 
processed is a copper plate, the surface can also be 
treated with an agueous solution of ferric chloride and 
thus the desired images can be formed through engrav- 
ing and/or etching of the surface portion on which any 
image is not present. 

[0003] The formation of a resist layer can be per- 
formed according to a method which comprises printing 
desired images on the surface of a material to be proc- 
essed with a resist ink according to the screen printing 
method to thus form a resist layer in the form of desired 
images. Alternatively, a resist layer can also be formed 
by likewise printing images on the surface of a non- 
woven fabric of glass fibers according to the screen 
printing method and then adhering the resulting non- 
woven fabric carrying the printed images to the surface 
of a material to be processed. 
[0004] Moreover, there have been proposed a vari- 
ety of methods for preparing image-carrying masks 
using liquid photo-sensitive resins. For instance, Japa- 
nese Patent Publication for Opposition Purpose (here- 
under referred to as "J.P. KOKOKIT) No. Sho 46-35681 
discloses a method for producing an image carrying 
mask which comprises the steps of enclosing a prede- 
termined surface area of a material to be processed 
such as glass with a rubber frame, directly pouring a 
photo-sensitive resin into the enclosed area, covering 
the area with a cellophane film, exposing the resin to 



light through a negative film carrying pictures and/or 
patterns, peeling off the cellophane film and then devel- 
oping the imagewise exposed photo-sensitive resin to 
thus form a resist layer carrying the desired images. 

5 [0005] Japanese Patent Unexamined publication 
(hereunder referred to as "J.P. KOKAI") No. Sho 53- 
99258 discloses a method for producing an image -car- 
rying mask which comprises sandwiching a liquid 
photo-sensitive resin composition between two trans- 
it parent films to form a photo-sensitive resin composition 
between two transparent films to form a photo-sensitive 
layer, exposing the liquid photo-sensitive resin layer to 
light while coming the composition in close contact with 
a photomask carrying desired pictures and/or patterns, 

is peeling off the transparent film on the side of the photo- 
mask, removing the unexposed areas of the layer to 
thus give the desired image, adhering the resulting 
photo-sensitive resin layer on which the images are thus 
formed to the surface of a material to be processed so 

20 that the face of the former on the photomask side 
opposes to the surface of the material and peeling off 
the remaining transparent film. 
[0006] J.P. KOKAI No. Sho 55-96270 discloses a 
method which comprises the steps of putting a molding 

25 frame which also serves as a spacer on a support layer 
(for instance, a polyester film having a thickness of 
100iim) capable of being treated by sand-blasting, 
pouring a liquid photo-sensitive resin (100% modulus of 
the resin photo-hardened « 500 kg/cm 2 ) into the area 

30 defined by the molding frame, exposing the resin to light 
through a film carrying pictures and/or patterns, devel- 
oping the exposed resin to thus give a mask carrying 
the images which comprises photo-hardened photo- 
sensitive resin layer having through holes correspond - 

35 ing to the images, applying a rubber paste to the reverse 
face of the support and then adhering the resulting 
product to the surface of a material to be processed. In 
addition, J.R KOKAI No. Sho 60-104939 discloses a 
transfer material for forming a mask for sand blasting 

40 which comprises a layer carrying a mask-pattern 
formed from a liquid photosensitive resin composition in 
which the molecular structure and the properties of its 
components are specified; a substrate layer for support- 
ing the layer carrying the mask-pattern; and a support 

45 layer which is placed between the layer carrying the 
mask-pattern and the substrate layer, which can be 
well-adhered to the layer carrying the mask-pattern but 
is capable of being peeled off from the substrate layer 
and which can be destroyed through sand blasting. In 

so the washing away development of these photo-sensitive 
resin compositions, it is needed to use an organic sol- 
vent such as acetone or benzene; an alkaline aqueous 
solution such as an aqueous sodium hydroxide or 
sodium borate solution; an alcoholic solution of calcium 

55 chloride or an aqueous solution of a surfactant such as 
a neutral detergent as a developer. 
[0007] US-A-4 764 449 relates to a resist laminate 
for adherent application to the surface of an object 
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which is to be partially etched. A water-soluble polymer 
and a photo-crosslinking agent for such a polymer, thus 
providing photo-crossiinkability, is used in the form of a 
photo-sensitive laminate film for the etching method. 
The method for etching a material according to this doc- 
ument is practiced by means of two embodiments. In 
one embodiment, a complete unit comprising an object 
to be processed, an adhesive layer, a support mem- 
brane and a resist layer (which is partially photo- 
crosslinked) is subjected to a water-dissolution step for 
removing the non-crosslinked portion of the resist layer. 
The method then comprises a subsequent sand-blast- 
ing step for removing the support membrane and the 
adhesive layer under the dissolved portion, and finally 
an etching step for removing the remainder of the 
photo-crosslinked resist layer, membrane support and 
adhesive layer. In the other embodiment, after the 
photo-crosslinked resist layer portion is formed on the 
support membrane, the resulting laminate film is 
adhered to the substrate to be processed by providing 
an adhesive layer between the resist layer and the sub- 
strate. 

[0008] The present invention has been completed 
under such circumstances and the object of the present 
invention is to provide a method for engraving or etching 
images with a mask carrying such images as well as a 
photo-sensitive laminate film for use in making a mask 
carrying images, which makes it possible to easily and 
precisely form fine precise images on a mask according 
to the photoprinting technique in the production of such 
a mask which is used when images are engraved or 
etched on the surface of a material to be processed 
such as glass, a metal or a plastic; which can be han- 
dled in the form of a film; which can easily be exposed 
to light and developed; which can be developed with a 
developer simply comprising water and whose handling 
is thus safe and economical; whose surface carrying 
images obtained after development has strong adhe- 
sion and thus can be adhered to the surface of a mate- 
rial to be processed without using any adhesive to thus 
transfer images to the material; whose substrate can 
easily be peeled off after fine pictures and/or patterns 
are transferred to the material to thus prevent the aber- 
ration of the position of an image; and which makes it 
possible to prevent the removal of fine portions of 
images during sand blasting to thus allow precise 
engraving and/or etching. 

Disclosure of the Invention 

[0009] The method for engraving and/or etching a 
material according to the present invention for achieving 
the foregoing object comprises the following steps (a) to 
(e): 

(a) a process for exposing, to light, a layer of a water- 
soluble resin composition of a photo-sensitive laminate 
film which comprises a supporting sheet, an image 
mask-protection layer peelablly adhered to the support- 



ing sheet and a water-soluble resin composition layer 
having photocrosslinkability, wherein the water-soluble 
resin composition comprises a water-soluble polymer 
having photocrosslinkable groups in the polymer mole- 

5 cule, to thus cause crosslinking of the exposed areas of 
the resin layer to thereby form a predetermined pattern 
on the resin layer; (b) a process for dissolving out the 
non-crosslinked portion on the layer of the water-soluble 
photo-sensitive resin composition by developing the 

w layer with water to thus form an image-carrying mask 
which is constituted from the crosslinked areas of the 
photo-sensitive resin composition remaining on the 
image mask-protection layer; (c) a process for adhering 
the photo-sensitive laminate film on which the images 

15 are formed to the surface of a material to be processed 
by contact-bonding; (d) a process for peeling off the 
supporting sheet from the photo-sensitive laminate film; 
and (e) a process for engraving and/or etching the 
material to be processed through the image-carrying 

20 mask adhered to the material, while the image mask- 
protection layer is removed. According to the foregoing 
processes, fine and precise images can be easily and 
precisely formed on a material to be processed through 
the photo-duplicating method. In addition, exposure and 

25 development processings are very simple since the 
photo-sensitive material is in the form of a film. Moreo- 
ver, the development processing is safe and economical 
since it is performed with a developer simply comprising 
water. The surface of the image-carrying mask obtained 

30 after development exhibits strong adhesion and corre- 
spondingly the mask can be adhered to the material to 
be processed without using any adhesive. Further, the 
supporting sheet can easily be peeled off because of a 
presence of the image mask-protection layer after fine 

35 pictures and/or patterns are transferred to the material 
to thus prevent the aberration of the position of images 
and the removal of fine portions of the images can be 
prevented during sand blasting. Thus, the precise 
engraving and/or etching of a desired patterns and/or 

40 pictures can be performed. 

[001 0] The present invention also provides a photo- 
sensitive laminate for uses in making an image-carrying 
mask comprising a supporting sheet, an image mask- 
protection layer peelably adhered to the supporting 

45 sheet and a layer of a water-soluble resin composition 
having photocrosslinkability applied onto the image 
mask-protection layer, wherein the water-soluble resin 
composition comprises a water-soluble polymer having 
photocrosslinkable groups in the polymer molecule, to 

so thus cause crosslinking of the exposed area of the resin 
layer to thereby form a predetermined pattern on the 
resin layer, and wherein the photocrossl inked resin layer 
of the image-carrying mask is capable of being contact- 
bonded to the surface of a material to be processed. 

55 [0011] In the method of the present invention, the 
treatment with water in the process (b) is preferably per- 
formed by previously immersing the photo-sensitive 
laminate film which has been exposed to light through a 
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pattern to swell the non-cross! inked portion on the layer 
of the water-soluble resin composition and then wash- 
ing with water. Thus, the non-crosslinked portion on the 
layer of the water-soluble resin composition can be 
completely be removed and hence clear images can be 
obtained. 

[0012] In the process (c), the photo-sensitive lami- 
nate film is preferably adhered to a material to be proc- 
essed while applying a pressure or heating the same. 
Alternatively, the process (c) can be performed by 
applying, to the layer of the crosslinked water-soluble 
resin composition, an aqueous solution of sodium peri- 
odate, lithium chloride, lithium bromide, lithium nitrate, 
calcium chloride or ammonium thiocyanate to swell or 
solubilize the layer and then adhering the photo-sensi- 
tive laminate film to the material to be processed under 
pressure. 

[001 3] Trie process (e) for engraving or etching the 
material to be processed is preferably performed 
according to engraving or etching through sand blast. 
Likewise, the process (e) may be performed according 
to the engraving or etching with a chemical. 
[001 4] Trie photo-sensitive laminate film used in the 
method for engraving or etching a material to be proc- 
essed comprises a supporting sheet, an image mask- 
protection layer peelablly adhered to the supporting 
sheet and a layer of a water-soluble resin composition 
having phtocrosslinkability. The water-soluble resin 
composition having photocrosslinkability may be a com- 
position comprising a water-soluble polymer having a 
photocrosslinkable groups in the molecule selected 
from polyvinyl alcohol which is subjected to modification 
with acetal to introduce stilbazolium groups therein and 
polyvinyl alcohol to which N-methylolacrylamide is 
added. The layer of the water-soluble resin composition 
having photocrosslinkability preferably has a thickness 
ranging from 0.03 to 2mm. H the thickness of the layer is 
limited to the range defined above, the image-mask 
obtained after development of the layer exhibits suffi- 
cient resistance to the sand blasting or etching with a 
chemical during the process for engraving or etching the 
material to be processed. The image mask-protection 
layer of the photo-sensitive laminate film for making an 
image-carrying mask is preferably prepared from a 
member selected from the group consisting of polyvinyl 
alcohol, polyvinyl alcohol derivatives, polyvinyl butyral, 
ethyl cellulose, cellulose acetate and cellulose nitrate. 
Moreover, the image mask-protection layer is made 
from a material different from that for the supporting 
sheet and may be obtained from a member selected 
from the group consisting of polyvinyl chloride, polysty- 
rene and polyamide. If the material for forming the 
image mask-protection layer is limited to these specific 
ones, the image mask-protection layer is weakly 
adhered to the supporting sheet during the develop- 
ment processing and can easily be peeled off there- 
from, while it is relatively strongly adhered to the layer of 
the water-soluble resin composition, i. e , to the image- 



carrying mask. The thickness of the image mask-pro- 
tection layer preferably ranges from 1 to 30 n m. This is 
because, if the thickness thereof falls within the range 
defined above, the image-carrying mask can be sup- 
5 ported by the layer without causing any breakage and 
the mask can easily be removed during the process for 
engraving and/or etching the material to be processed 
without any difficulty. 

10 Brief Description of Drawings 
[0015] 

Fig. 1 is a cross -sectional view of the photo-sensi- 
15 tive laminate film for image-masks according to the 
present invention; and Figs. 2 to 1 0 are diagrams 
for illustrating, in order, the method for engraving 
and/or etching with the aid of an image-carrying 
mask according to the present invention, 

20 

Description of Preferred Embodiments 

[0016] The preferred embodiments of the present 
invention will hereunder be explained in more detail, but 
25 the present invention is not restricted to these specific 
embodiments at all. 

[0017] Fig. 1 shows the construction of the photo- 
sensitive laminate film for an image-carrying mask used 
in the method for engraving and/or etching a material 
30 with the used of such an image-carrying mask accord- 
ing to the present invention. In the photo-sensitive lami- 
nate film 10 for an image-carrying mask, an image 
mask-protection layer 12 is adhered to a supporting 
sheet 1 1 obtained from a polyester film having a thick- 
35 ness of 75u m. The image mask-protection layer 12 
comprises a layer of ethyl cellulose having a thickness 
of about 5 \i m formed according to a coating technique. 
A layer 13 of a water-soluble resin composition having 
photocrosslinkability having a thickness of 80n m is 
40 formed on the image mask-protection layer 1 2, the layer 
13 being formed by coating a solution containing polyvi- 
nyl alcohol, an ethylene/vinyl acetate copolymer resin, a 
diazo resin, a water-dispersible pigment and a non-ionic 
surfactant i.e.. pdyoxyethylene laurylphenyl ether and 
45 then drying the coated layer. 

[0018] The method for engraving and/or etching a 
material with an image-carrying mask according to the 
present invention can be practiced with the aid of the 
photo-sensitive laminate film 10 fa making an image- 
so carrying mask in accordance with the processes as 
shown in the attached Figs. 2 to 10. As is shown in 
Fig. 2, an original positive film 15 carrying fine pictures 
and patterns comes in close contact with the surface of 
the water-soluble resin composition-layer 13 of the 
55 photo-sensitive laminate film 10 and is irradiated with 
light 1 6 from a metal halide lamp. Then, as shown in Fig. 
3, the original positive film 15 is peeled off from the 
photo-sensitive laminate film 10. If the exposed photo- 
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sensitive laminate film 10 is immersed in water 17. the 
exposed portion thereof 13a is not swollen since it is 
crosslinked, but non-crosslinked unexposed portion 13b 
gets swollen and is soluble in water as shown in Fig 4. 
As shown in Fig. 5. if water 1 9 is sprayed with a spraying 
device 1 8 to wash away the unexposed portion, only the 
exposed portion 13a remains as an image-carrying 
mask and the laminate film is thus developed- The 
resulting product is hot-air dried to give an image-carry- 
ing mask 13a on the image mask-protection layer 12 
which is put on the supporting sheet 1 1 . 
[0019] As is shown in Fig. 6. the image-carrying 
mask 13a which is still supported by the supporting 
sheet 11 and the image mask-protection layer 12 is 
adhered and contact-bonded to a glass plate 20 while 
heating with an iron 21. Then, as shown in Fig. 7, the 
supporting sheet 1 1 is peeled off from the image mask- 
protection layer 12. Further, as shown in Fig. 8, the 
glass plate is engraved or etched by blasting abrasive 
particles 23 through the image mask-protection layer 1 2 
using a sand blasting machine 22. Thus, the portion of 
the glass plate 20 to which the image-carrying mask 
13a is adhered is not engraved and/or etched, while on 
the portion of the glass plate to which the image-carry- 
ing mask 13a is not adhered or which is covered with 
only the image mask-protection layer 12 is engraved 
and/or etched, the image mask- protection layer 12 is 
completely removed and the surface of the glass plate 
20 is engraved and etched as shown in Fig. 9. After the 
completion of the sand blasting operation, the remain- 
ing abrasive 23 and the image-carrying mask 13a are 
washed out so that the glass plate 20 on which the 
image is engraved or etched is completed as shown in 
Fig. 10. 

[0020] The following variations can be made to the 
foregoing embodiment. 

[0021] As the supporting sheet 11, there may be 
used, for instance, a polypropylene film, a polyethylene 
film, a polystyrene film, a polyvinyl chloride film, a poly- 
carbonate film, synthetic paper or paper coated with a 
synthetic resin in addition to the polyester film used in 
the embodiment Moreover, the thickness of the sup- 
porting sheet 1 1 may be adjusted within the range of 
from 50 to 500 jim. 

[0022] In the foregoing embodiment, the layer 1 3 of 
the water-soluble resin composition used has a thick- 
ness of 80 }im. However, the thickness thereof may be 
varied between 0.03 to 2 mm and it is thus preferred to 
properly control the thickness thereof depending on the 
depth to be engraved and/or etched so that the image- 
carrying mask obtained after development shows 
proper resistance to sand blasting or chemicals, tt the 
depth to be engraved is great the thickness thereof 
should be adjusted within the range of from 0.1 to 2mm 
so as to withstand the processing over a long time 
period, while rf the depth to be engraved is small, it is 
sufficient to adjust the thickness to 30 to 80 fim. 
[0023] In the foregoing embodiment the exposure 



process shown in Fig. 2 is performed by irradiating with 
the light 16 from a metal halide lamp, but it is also pos- 
sible to use other light sources which emit actinic rays 
having a wave length ranging from 300 to 500 nm such 
5 as an arc lamp, a xenon lamp or a high pressure mer- 
cury lamp. 

[0024] The development processing as shown in 
Fig. 5 is carried out by spraying water 19 using a spray- 
ing machine 18, but it is also effective to lightly rub the 

w surface with a brush or a sponge simultaneously with 
such a spraying operation to wash out the non -exposed 
portion and to thus develop the laminate film. 
[0025] In the process shown in Fig. 8, the engraving 
or etching process is performed by blasting the abrasive 

is particles 23 with the aid of the sandblasting machine 22, 
but the etching with a chemical is likewise effective. 
Examples of chemicals used in the engraving or etching 
treatment are an aqueous solution of hydrofluoric acid 
when the materials to be processed are glass and 

20 stones, an aqueous solution of ferric chloride when the 
materials are copper and copper alloys, and aqueous 
solutions of hydrochloric acid and sulfuric acid when 
they are other metals. 

[0026] The present invention will hereunder be 
25 explained in more detail with reference to the following 
specific example. 

Example 1. 

30 [0027] There was dissolved, in water, a stilbazo- 
lium-added polyvinyl alcohol which was prepared by 
subjecting, to a reaction with acetal, polyvinyl alcohol 
having an average degree of polymerization of 1,700 
and degree of saponification of 88 mole % (available 

35 from Shin Etsu Chemical Co., Ltd. under the trade name 
of PA-18) to add 1 .4 mole % of N-methyl- ^-(p-lormylsti- 
lyl)-pyridinium methosulfate to thus give a solution hav- 
ing a concentration of 15% by weight. 15 parts by 
weight of an acrylate oligomer (available from Toagosei 

40 Chemical Industry Ltd. under the trade name of Aronix 
M-8030), 15 parts by weight of pentaerythritol triacr- 
ylate and 3 parts by weight of 2-chlorothioxanthone 
(available from Nippon Kayaku Co., Ltd. under the trade 
name of Kayacure CTX) were added to and dispersed in 

45 the foregoing solution. 55 parts by weight of a 50% by 
weight polyvinyl acetate emulsion and 0.2 part by 
weight of a water-dispersible purple pigment were 
added to and mixed with the resulting dispersion to thus 
prepare a mixed solution of a photo-sensitive resin com- 

so position. This mixed solution of the photo-sensitive resin 
composition was applied onto the surface of an image 
mask-protection layer applied to a supporting sheet 
similar to those used in Example 1 of EP-A-0 506 959 
and then dried to give a photo-sensitive laminate film 

55 carrying a layer of the photo-sensitive resin composition 
having a thickness of 100 jim. 

[0028] The same procedures used in Example 1 of 
EP-A-0 506 959 were repeated to give an image-carry- 
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ing mask using the photo-sensitive laminate film. There 
was not observed any separation between the support- 
ing sheet and the image mask-protection layer and 
between the image mask-protection layer and the layer 
of the photo-sensitive resin composition, i.e., the image- 
carrying mask during the development processing. 
[0029] The image-carrying mask thus obtained 
which had been still carried by the supporting sheet and 
the image mask-protection layer was adhered to a glass 
plate having a thickness of 8 mm on which a 1% aque- 
ous solution of sodium periodate was coated and sub- 
jected to contact bonding. Then the supporting sheet 
was peeled off from the image mask-protection layer. 
The supporting sheet was easily be separated from the 
image mask-protection layer, but the adhesion between 
the image mask-protection layer and the image-carrying 
mask was strong and, therefore, there was not 
observed any aberration of the relative position between 
the image-carrying mask and the glass plate. 
[0030] A 50% by weight aqueous solution of 
hydrofluoric acid was applied onto the surface of the 
resulting assembly which comprised the glass plate, the 
image-carrying mask adhered to the glass plate and the 
image mask-protection layer on the image-carrying 
mask, on the side of the image mask-protection layer. 
After about 2 minutes, the assembly was sufficiently 
washed with water to wash out the aqueous hydrofluoric 
acid solution as well as the remaining image-carrying 
mask. The portion of the glass plate to which the image- 
carrying mask had been adhered was not corroded with 
the hydrofluoric acid aqueous solution. On the other 
hand, the image mask-protection layer was approxi- 
mately easily be removed and the portion of the glass 
plate to which any image-carrying mask had not been 
adhered , i.e., that covered with only the image mask- 
protection layer was corroded and dissolved out to a 
depth of about 50 \l m. Thus, the fine picture and pat- 
terns of the original were faithfully etched on the glass 
ptate. 

Industrial Applicability 

[0031] According to the method for engraving 
and/or etching according to the present invention, fine 
and precise images can be engraved and/or etched on 
the surface of a material to be processed such as glass, 
metals and plastics. The photo-sensitive laminate film 
for making an image-carrying mask used in the engrav- 
ing and/or etching method can be handled in the form of 
a film during preparing the image-carrying mask and 
thus the handling thereof during the exposure to light 
and the development is very simple. In addition, since 
the development thereof can be performed with a devel- 
oper simply comprising water, the film is safe and eco- 
nomical. The image-carrying mask obtained after 
development can be adhered to a material to be proc- 
essed without using any adhesive since the surface 
thereof has adherence and does not cause the aberra- 



tion of the position relative to the material to be proc- 
essed even if it carries fine pictures and patterns 
because of a presence of the image mask-protection 
layer. Moreover, the image mask-protection layer serves 
5 to prevent the separation of fine portions of the image 
during the sand blasting operation and as a result, pre- 
cise engraving can be performed. 

Claims 

10 

1 . A method for engraving and/or etching a material 
comprising the following steps (a) to (e): 

(a) a process for exposing, to light (16), a 
15 water-soluble resin composition layer of a 

photo-sensitive laminate film (10) which com- 
prises a supporting sheet (1 1 ), an image mask- 
protection layer (12) pee I ably adhered to the 
supporting sheet and a layer of a water-soluble 

20 resin composition having photocrosslinkability 

(13), wherein the water-soluble resin composi- 
tion comprises a water-soluble polymer having 
photocrosslinkable groups in the polymer mol- 
ecule, to thus cause crosslinking of the 

25 exposed area of the resin layer to thereby form 

a predetermined pattern on the resin layer; 

(b) a process for dissolving out the non- 
crosslinked portion (13b) on the layer of the 
water-soluble photo-sensitive resin composi- 
te tion by developing the layer with water (17, 19) 

to thus form an image-carrying mask (13a) 
which is constituted from the crossJinked area 
of the photo-sensitive resin composition 
remaining on the image mask-protection layer; 
35 (c) a process for adhering the photo-sensitive 

laminate film on which the images are formed 
to the surface of a material (20) to be proc- 
essed by contact-bonding; 

(d) a process for peeling off the supporting 
40 sheet (11) from the photo-sensitive laminate 

film, and 

(e) a process for engraving and/or etching the 
material (20) to be processed through the 
image-carrying mask adhered to the material, 

45 while the image mask-protection layer is 

removed. 

2. The method of claim 1 wherein the treatment with 
water in the process (b) is performed by previously 

so immersing the photo-sensitive laminate film to swell 
the layer of the water-soluble resin composition and 
then washing with water. 

3. The method of claim 1 wherein the process (c), the 
55 photo-sensitive laminate film is adhered to a mate- 
rial to be processed while applying a pressure to 
the film and heating the same. 
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4. The method of claim 1 wherein the process (c) is 
performed by applying, to the layer of the water-sol- 
uble resin composition, an aqueous solution of at 
least one member selected from the group consist- 
ing of sodium periodate. lithium chloride, lithium 
bromide, lithium nhrate, calcium chloride and 
ammonium thiocyanate to swell or solubilize the 
crosslinked water-soluble resin composition and 
then adhering the photo-sensitive laminate film to 
the material to be processed under pressure. 

5. The method of claim 1 wherein the process (e) is an 
engraving treatment by sand blasting. 

6. The method of claim 1 wherein the process (e) is an 
engraving treatment with a chemical. 

7. The method of claim 1 ( wherein the water-soluble 
polymer having photocrosslinkabie groups in the 
polymer molecule, as comprised in the water-solu- 
ble resin composition in process step (a), is a poly- 
vinyl alcohol which had been subjected to 
modification with acetal to introduce stilbazolium 
groups therein. 

8. A photo-sensitive laminate film (1 0) for uses in mak- 
ing an image-carrying mask comprising a support- 
ing sheet (11), an image mask-protection layer (12) 
peelabiy adhered to the supporting sheet and a 
layer of a water-soluble resin composition having 
photocrosslinkability (13) applied onto the image 
mask-protection layer (12), wherein the water-solu- 
ble resin composition comprises a water-soluble 
polymer having photocrosslinkabie groups in the 
polymer molecule, to thus cause crosslink] ng of the 
exposed area of the resin layer to thereby form a 
predetermined pattern on the resin layer, and 
wherein the photocrossl inked resin layer of the 
image-carrying mask is capable of being contact- 
bonded to the surface of a material to be proc- 
essed. 

9. The photo-sensitive laminate film for use in making 
an image-carrying mask of claim 8 wherein the 
water-soluble resin composition having photo- 
crosslinkability comprises a water-soluble polymer 
having a photo-crosslinkable group in the molecule 
selected from polyvinyl alcohol which is subjected 
to modification with acetal to introduce stilbazolium 
groups therein and polyvinyl alcohol to which N- 
methylolacrylamide is added. 

10. The photo-sensitive laminate film for use in making 
an image-carrying mask of claim 8 wherein the 
layer of the water-soluble resin composition having 
photo-crosslinkabilrty has a thickness ranging from 
0.04 to 2 mm. 



11. the photo-sensitive laminate film for use in making 
an image-carrying mask of claim 8 wherein the 
image mask-protection layer is prepared from a 
member selected from the group consisting of poly- 
5 vinyl alcohol, polyvinyl alcohol derivatives, polyvinyl 
butyral, ethyl cellulose, cellulose acetate and cellu- 
lose nitrate and the thickness of the image mask- 
protection layer ranges from 1 to 30 ^m. 

10 1 2. The photo-sensitive laminate film for use in making 
an image-carrying mask of claim 8 wherein the 
image mask-protection layer is prepared from a 
material different from that for the supporting sheet 
and is obtained from a member selected from the 

is group consisting of polyvinyl chloride, polystyrene 
and polyamide and the thickness of the image 
mask-protection layer ranges from 1 to 30 um. 

Patentanspruche 

20 

1. Verfahren zur Gravierung und/oder Atzung eines 
Materials, welches die folgenden Schritte (a) bis (e) 
urrrfasst: 

25 (a) einen Verfahrensschritt zur Belichtung mit 

Licht (16) einer Schicht einer wasserloslichen 
Harzzusammensetzung eines lichtempfindli- 
chen Laminatfilms (10), der eine Tragerlage 
(11), eine auf der Tragerlage abziehbar ange- 

30 heftete BikJmaskenschutzschicht (12) und eine 

Schicht einer wasserloslichen Harzzusammen- 
setzung mit Lichtvernetzbarkeit (13) umfasst, 
wobei die wasserlOsliche Harzzusammenset- 
zung ein wasserlOsliches Polymer mit lichtver- 

35 netzbaren Gruppen in dem Polymer molekul 

umfasst, um so eine Vernetzung des belichte- 
ten Bereichs der Harzschicht zu bewirken, um 
dadurch ein vorbestimmtes Muster auf der 
Harzschicht zu bilden; 

40 

(b) einen Verfahrensschritt zur HerauslOsung 
der nicht-vernetzten Teile (13b) auf der Schicht 
der wasserloslichen, lichtempfindlichen Harz- 
zusammensetzung durch das Entwickeln der 

45 Schicht mit Wasser (1 7, 19), um so eine bildtra- 

gende Maske (13a) zu bilden, die aus den ver- 
netzten Bereichen der licrrternpfindlichen 
Harzzusammensetzung. die auf der Bildmas- 
kenschutzschicht zuruckgeblieben sind, aufge- 

50 baut ist; 

(c) einen Verfahrensschritt zur Anheftung des 
lichtempfindlichen Laminatfilms, auf dem die 
Abbilder gebikJet sind, auf die Oberf lache eines 

55 zu verarbertenden Materials (20) durch Kon- 

taktbinden; 

(d) einen Verfahrensschritt zur Ablosung der 
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Tragerlage (11) von dem lichtempfindlichen 
Laminatfilm, und 

(e) einen Verfahrensschritt zur Gravierung 
und/oder Atzung des zu verarbettenden Materi- s 
als (20) durch die auf dem Material angehef- 
tete bildtragende Maske hindurch, wahrend die 
Bildmaskenschutzschicht entfernt wird. 

2. Verfahren nach Anspruch 1 , wobei die Behandlung 10 
mit Wasser in dem Verfahrensschritt (b) durch vor- 
heriges Eintauchen des lichtempfindlichen Lami- 
natfilms, urn die Schicht der wasserloslichen 
Harzzusammensetzung aufzuquellen, und nachfol- 
gendem Waschen mit Wasser durchgefuhrt wird. is 

3. Verfahren nach Anspruch 1 , wobei in dem Verfah- 
rensschritt (c) der lichtempfindliche Laminatfilm auf 
das zu verarbeitende Material angeheftet wird, 
wahrend Druck auf den Film ausgeubt wird und 20 
derselbe beheizt wird. 

4. Verfahren nach Anspruch 1 , wobei der Verfahrens- 
schritt (c) durchgefuhrt wird mittels: 

25 

Auftragung einer wassrigen LOsung wenig- 
stens eines Elements, das aus der aus Natri- 
umperiodat, Uthiumchlorid, Uthiumbromid, 
Lithiumnitrat, Calciumchlorid und Ammoni- 
umthiocyanat bestehenden Gruppe ausge- 30 
wahlt ist, auf die Schicht der wasserloslichen 
Harzzusammensetzung, urn die vernetzte was- 
serlOsliche Harzzusammensetzung aufzuquel- 
len oder zu losen, und danach 
Anheftung des lichtempfindlichen Laminatfilms 35 
auf das zu verarbeitende Material unter Druck. 

5. Verfahren nach Anspruch 1 , wobei der Verfahrens- 
schritt (e) eine Gravierbehandlung durch Sand- 
strahlen ist. 40 

6. Verfahren nach Anspruch 1 , wobei der Verfahrens- 
schritt (e) eine Gravierbehandlung mit einer Chemi- 
kalie ist. 

45 

7. Verfahren nach Anspruch 1 , wobei das wasserlosli- 
che Polymer mit lichtvernetzbaren Gruppen in dem 
Polymermolekul, wie es in der wasserloslichen 
Harzzusammensetzung im Verfahrensschritt (a) 
umfasst ist. ein Polyvinylalkohol ist, der einer Modi- so 
fizierung mit Acetal unterworfen worden ist, urn 
darin Stilbazoliumgruppen einzufuhren. 

8. Lichtempf indlicher Laminatfilm (1 0) fur die Verwen- 
dung zur Herstellung einer bildtragenden Maske, 55 
die eine Tragerlage (11), eine auf der Tragerlage 
abziehbar angehefteten Bildmaskenschutzschicht 
(12) und eine Schicht einer wasserloslichen Harz- 
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zusammensetzung mit Lichtvernetzbarkert (13), die 
auf der Bildmaskenschutzschicht (12) aufgetragen 
ist, umfasst, wobei die wasserlOsliche Harzzusam- 
mensetzung ein wasserlosliches Polymer mit licht- 
vernetzbaren Gruppen in dem Polymermolekul 
umfasst, urn so eine Vernetzung des belichteten 
Bereichs der Harzschicht zu bewirken, urn dadurch 
ein vorbestimmtes Muster auf der Harzschicht zu 
bikten, und wobei die lichtvernetzte Harzschicht der 
bildtragenden Maske zur Kontaktbindung auf die 
Oberf lache eines zu verarbeitenden Materials fahig 
ist. 

9. Uchtempfindlicher Laminatfilm fur die Verwendung 
zur Herstellung einer bildtragenden Maske nach 
Anspruch 8, wobei die wasserlOsliche Harzzusam- 
mensetzung mit Lichtvernetzbarkert ein wasserlos- 
liches Polymer mit lichtvernetzbaren Gruppen in 
dem Molekul umfasst, welches aus Polyvinylalkohol 
der einer Modif izierung mit Acetal unterworfen wor- 
den ist, urn Stilbazoliumgruppen darin einzufuhren, 
und Polyvinylalkohol, zu dem N-Methyiolacryiamid 
zugegeben ist, ausgewahlt ist. 

10. Uchtempfindlicher Laminatfilm fur die Verwendung 
zur Herstellung einer bildtragenden Maske nach 
Anspruch 8, wobei die Schicht der wasserloslichen 
Harzzusammensetzung mit Uchtvernetzbarkeit 
eine im Bereich von 0,04 bis 2 mm liegende Dicke 
aufweist. 

11. Uchtempfindlicher Laminatfilm fur die Verwendung 
zur Herstellung einer bildtragenden Maske nach 
Anspruch 8, wobei die Bildmaskenschutzschicht 
aus einem Element hergestellt ist, das aus der aus 
Polyvinylalkohol, Polyvinylalkoholderivaten, Polyvi- 
nylbutyral, Ethylcellulose, Celluloseacetat und Cel- 
lulosenitrat bestehenden Gruppe ausgewahlt ist, 
und wobei die Dicke der Bildmaskenschutzschicht 
in einem Bereich von 1 bis 30 um liegt. 

12. Uchtempfindlicher Laminatfilm fur die Verwendung 
zur Herstellung einer bildtragenden Maske nach 
Anspruch 8. wobei die Bildmaskenschutzschicht 
aus einem Material hergestellt ist, das unterschied- 
lich zu dem der Tragerlage ist, und aus einem Ele- 
ment erhalten wird, das aus der aus 
Polyvinylchlorid, Polystyrol und Polyamid bestehen- 
den Gruppe ausgewahlt ist, und wobei die Dicke 
der Bildmaskenschutzschicht in einem Bereich von 
1 bis 30 urn liegt. 

Revendications 

1 . Procede de gravure mecanique et/ou chimique d'un 
mater iau, comprenant les etapes (a) a (e) ci-apres : 

(a) une etape pour exposer a la lumiere (16) 
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une couche d'une composition de r6sine solu- 
ble dans I'eau d'un film stratifie photosensibie 
(10) qui comprend une feuille support (11), une 
couche protectrice de masque image (12), qui 
adhere d'une maniere pelable a la feuille sup- 5 
port, et une couche d'une composition de 
resine photoreticulable soluble dans I'eau (13), 
ou la composition de resine soluble dans I'eau 
comprend un polymere soluble dans I'eau com- 
portant des groupes photoreticulables dans la w 
molecule du polymere, pour provoquer de ce 
fait une reticulation de la zone exposee de la 
couche de r6sine, dans le but de former une 
configuration predeterminee sur la couche de 
resine ; 15 

(b) une etape pour eliminer par dissolution la 
portion non-reticuiee (13b) se trouvant sur la 
couche de la composition de resine photosen- 
sibie soluble dans I'eau, par developpement de 20 
la couche avec de I'eau (17, 19). pour former 

de ce fait un masque portant image (13a), qui 
est constitue de la zone reticulee de la compo- 
sition de r6sine photosensibie restart sur la 
couche de protection du masque image ; 25 

(c) une etape pour faire adherer a la surface 
d'un materiau (20) devant etre traite par collage 
par contact le film stratifie photosensibie sur 
lequel sont formers les images ; 30 

(d) une etape pour enlever par pelage la feuille 
support (11) du film stratifie photosensibie ; et 

(e) une etape pour graver par voie mecanique 35 
et/ou chimique le materiau (20) devant fetre 
traite, a travers le masque portant image qui 
adhere au materiau, tandis que ia couche de 
protection du masque image est enlevee. 

40 

2. Precede selon la revendication 1, dans lequel le 
traitement a I'eau dans I'etape (b) est mis en oeuvre 
par immersion prealable du film stratifie photosen- 
sibie pour provoquer le gonflement de la couche de 

la composition de resine soluble dans I'eau, puis 45 
lavage a I'eau. 

3. Precede selon la revendication 1 , dans lequel, dans 
I'etape (c), le film stratifie photosensibie est mis a 
adherer a un materiau devant etre traite, tout en 50 
appltquant une pression au film et en chauffant ce 
dernier. 

4. Precede selon la revendication 1, dans lequel 
I'etape (c) est mise en oeuvre par application, a la 55 
couche de la composition de resine soluble dans 
I'eau, d une solution aqueuse d'au moins un com- 
pose choisi dans I'ensemble comprenant le perio- 



date de sodium, le chlorure de lithium, le bromure 
de lithium, le nitrate de lithium, le chlorure de cal- 
cium et le thiocyanate d 'ammonium, pour faire gon- 
fler ou solubiliser la composition de r6sine reticulee 
soluble dans I'eau, ce apres quoi on colle sous 
pression le film stratifie photosensibie au materiau 
devant etre traite. 

5. Precede selon la revendication 1, dans lequel 
I'etape (e) est un traitement de gravure mecanique 
par sablage. 

6. Precede selon la revendication 1, dans lequel 
I' etape (e) est un traitement de gravure utilisant un 
produit chimique. 

7. Precede selon la revendication 1, dans lequel le 
polymere soluble dans I'eau comportant des grou- 
pes photoreticulables dans la molecule du poly- 
mere, en tant qu'il est compris dans la composition 
de resine soluble dans I'eau de I'etape (a), est un 
poly(alcool vinylique) qui a ete soumis a une modi- 
fication par un acetal pour y introduire des groupes 
stilbazolium. 

8. Film stratifie photosensibie (10), pour utilisations 
tors de la fabrication d'un masque portant image, 
comprenant une feuille support (11), une couche 
(12) de protection du masque image, qui adhere 
d'une maniere pelable a la feuille support, et une 
couche d'une composition de r6sine reticulable 
soluble dans I'eau (13), appliquee sur la couche de 
protection du masque image (12), ou la composi- 
tion de r6sine soluble dans I'eau comprend un poly- 
mere soluble dans I'eau comportant des groupes 
photoreticulables dans la molecule du polymere, 
pour provoquer de ce fait une reticulation de ia zone 
exposee de la couche de resine, et ainsi former une 
configuration predeterminee sur la couche de 
resine. et ou la couche de resine photoreticuiee du 
masque portant image est a meme d'etre coliee par 
contact a la surface du materiau a traiter. 

9. Rim stratifie photosensibie, pour utilisation dans la 
fabrication d'un masque portant image selon la 
revendication 8, dans lequel la composition de 
resine reticulable soluble dans I'eau comprend un 
polymere soluble dans I'eau ayant un groupe photo- 
reticulable dans sa molecule, choisi par mi un 
poly(alcool vinylique) qui est soumis a une modifi- 
cation par un acetal pour y introduire des groupes 
stilbazolium et un poly(alcool vinylique) auquel est 
ajoute un N-methylolacrylamide. 

10. Rim stratifie photosensibie, pour utilisation dans la 
fabrication d'un masque portant image selon la 
revendication 8, dans lequel la couche de la com- 
position de resine reticulable soluble dans I'eau a 
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une epaisseur de 0,04 a 2 mm. 

11. Film stratify photosensible, pour utilisation dans la 
fabrication d un masque portant image selon la 
revendication 8, dans lequel la couch e de protec- s 
tion du masque image est preparee a partir d'un 
compost choisi dans I'ensemble comprenant le 
poly(alcool vinylique), les derives du poly(alcool 
vinyiique), le polyvinylbutyral, r6thylcellulose, I'ace- 
tate de cellulose et le nitrate de cellulose, et I'epais- 10 
seur de la couche de protection du masque image 

est comprise entre 1 et 30 urn 

1 2. Film stratif ie photosensible, pour utilisation dans la 
fabrication d'un masque portant image selon la is 
revendication 8. dans lequel la couche de protec- 
tion du masque image est prepared a partir d'un 
materiau different de celui de la feuille support et 

est obtenue a partir d'un compost choisi dans 
rensemble comprenant le poiy(chlorure de vinyle), 20 
le polystyrene et le polyamide, et I'epaisseur de la 
couche de protection du masque image est com- 
prise entre 1 et 30 jam. 

25 
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